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Field of invention 

The present invention relates to an additive for oil well cement containing 
amorphous silica particles and silica flour and to a method for producing such 
additive 

Background art 

From EP-B 467921 it is known a method for the mixture of silicon dioxide to a 
hydraulic cement slurry, where amorphous silica with particles smaller then 1 
urn is mixed with water to form an aqueous slurry of microsilica whereafter 
silica flour with particles with a size from 2 - 200 urn are mixed into the 
suspension of amorphous silica particles. Finally, the produced liquid slurry is 
added to a. cement slurry in a mixing tank. 

The cement slurry produced according to the method of EP-B 467921 is 
particularly useful for cementing oil wells at high temperatures of above 
100°C as it has been found that this prevent long time reduction of strength of 
the cement. 

In order to make full economic and practical use of the method according to 
EP-B 467921 the slurry containing amorphous silica and silica flour should be 
produced and transported to the cementing site for mixing to the cement slurry 
shortly before cementing. For use in cementing of oil wells offshore and on 
shore, this means that the slurry of microsilica and silica flour must be 
produced ashore and transported to a rig before it can be mixed into a cement 
slurry. Unfortunately it has been found that the suspension of amorphous 
silica and silica flour shows a strong tendency of settling resulting in such a 
short shelf life that the suspension cannot be transported for mixing into 
cement slurries. There is thus a need for a slurry of the type disclosed in EP- 
B 467921 which have a reduced tendency of settling and which is compatible 
with cement slurries. 

Disclosure of Invention 

By the present invention it has now been provided a slurry of amorphous silica 
and silica flour and a method for production of such slurry which shows a 




strongly reduced tendency of settling and which is compatible with cement 
slurries and which does not contain any toxic additives. 

Thus, according to a first aspect, the present invention relates to a slurry 
containing water, amorphous silica particles having a particle size less then 1 
micrometer and silica flour having a particle size between 2 and 200 urn, 
Which slurry is characterized in that it contains a polysaccharide. 

According to a preferred embodiment the polysaccharide is a cellulose 
derivate selected among xanthan, carboxymethylcellulose, 
hydroxymethylcellulose, hydroxyethylcellulose or mixtures of these 
compounds. 

According to a further preferred embodiment the slurry contains between 0.01 
and 3 grams of polysaccharide pr. litre of slurry and more preferably between 
0.05 and 1 .5 grams of polysaccharide pr. litre of slurry. 

The amount of polysaccharide pr. litre of slurry is adjusted according to the 
chain length of the polysaccharide. When using polysaccharides having a 
short chain length, the amount of polysaccharide in the slurry is in the upper 
end of the ranges and when using polysaccharide having a long chain length 
the amount is in the lower part of the range. 

In order to further increase the stabilizing effect of the polysaccharide, the 
slurry optionally contains one or more of dextrin, guar gum and locust bean 
gum. 

The slurry according to the invention may contain varying amounts of 
amorphous silica and silica flour, but the amount of amorphous silica is 
generally between 15-50 % by weight based on the weight of the slurry and 
the amount of silica flour is generally between 5 and 60 % by weight based on 
the weight of the slurry. 

The total amount of dry matter in the slurry is preferably between 40 and 80 % 
by weight based on the weight of the slurry. 




It has surprisingly been found that the slurry according to the invention is very 
stable and shows little or no tendency of settling even after two to three 
months storage. The slurry can thus be stored and transported to the sites 
where it is mixed into cement slurries. Further it has been found that the slurry 
5 according to the invention is compatible with cement slurries in that it gives an 
acceptable rheology of the cement slurries. 

According to a second embodiment the present invention relates to a method 
for the production of a slurry containing water, amorphous silica having a 
particle size below 1pm, and silica flour having a particle size between 2 and 
10 200 pm, which method is characterized in that a polysaccharide is added to a 
slurry of water and amorphous silica, whereafter the silica flour is mixed into 
the slurry of amorphous silica. 

According to a preferred embodiment the polysaccharide is preconditioned in 
a water-containing medium for at least 15 minutes before it is added to the 
is slurry of water and amorphous silica. 

The polysaccharide is preferably preconditioned in a slurry of water and 
amorphous silica. 

According to a preferred embodiment the polysaccharide added to the slurry 
of amorphous silica and water is a cellulose derivate such xanthan, 
20 carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose or 
mixtures of these compounds. 

Preferably the silica flour is mixed into the slurry of water and amorphous 
silica using a high shear energy mixer. 

25 The polysaccharide is preferably added to the slurry of amorphous silica and 
water in an amount necessary to provide a content of polysaccharide in the 
final slurry of 0.01 to 3 grams pr. litre and more preferably in an amount of 
0.05 and 1 ,5 grams pr litre. 
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It has surprisingly been found that the addition polysaccharide to the slurry of 
amorphous silica and silica flour results in a stable slurry with a strongly 




reduced tendency of settling resulting in a strongly increased shelf life of the 
slurries. The preconditioning of the polysaccharide has shown to even further 
improve the stability of the final slurry. Further it has been found that the 
addition of polysaccharides gives acceptable rheological properties for oil well 
5 cement slurries containing the slurries according to the invention. Finally 
polysaccharides are generally non-toxic compounds which are approved to be 
used in connection with oil well cements. 

Detailed description of the Invention 
10 Example 1 

0,44 grams of xanthan pr. litre of final slurry was added to a slurry of 
amorphous silica and water containing 50 % by weight of amorphous silica. 
The xanthan had been preconditioned in a small part of the slurry of water and 
amorphous silica for 24 hours before.it was added. 850 grams pr litre of final 

15 slurry of silica flour having a mean particle size of 25 was thereafter added 
to the slurry using a high shear mixer. The final slurry was stored in 100 ml 
glass cylinders for 34 days. The samples in the glass cylinders had a 2 mm 
top layer of water after 34 days, but no resistance was found when lowering a 
rod to the bottom of the cylinder. The samples were very fluid and when the 

20 cylinders were emptied there was not found and settling in the bottom of the 
cylinders. 

For comparison purposes an identical slurry was made, but without the 
addition of xanthan. After 7 days it was found that excessive settling had 
occurred. The cylinder had a 25 mm top layer of water and a hard layer was 
25 found in the bottom of cylinder which layer could not be redispersed. The hard 
layer consisted of silica flour. 

Example 2 

A slurry according to the invention was made in the same way as described in 
Example 1, except that 0.22 grams of hydroxyethylcellulose was added 
30 instead of xanthan. The slurry was filled into a glass cylinder. After 1 week 




storage the slurry had a 10 mm top layer of water and no hard bottom layer 
was found. 

Example 3 

A slurry according to the invention was made in the same way as described in 
5 Example 1, except that 0.22 grams carboxymethylcellulose was added 
instead of xanthan. The slurry was filled into a glass cylinder. After 1 week 
storage the slurry had a 8 mm top layer of water and no hard bottom layer 
was found. 

The above examples show that the slurry according to the invention has a 
10 strongly reduced settling compared to the prior art slurry. 

Example 4 

A slurry of amorphous silica and silica flour containing xanthan according to 
the present invention and made according to Example 1 was added to an oil 
well cement slurry in an amount necessary to provide a total Si02 content in 
15 the cement slurry of 35 % by weight based on the weight of cement. The 
slurry had a density of 1 .9 g/cm 3 ' This slurry is denoted slurry A 

For comparison purpose it was made an identical cement slurry B except that 
cement slurry B was made by adding a slurry of amorphous silica and silica 
flour that did not contain a polysaccharide additive. 

20 The Theological properties of the two cement slurries were measured 
according to API Specification 10 and the results are shown in Table 1 . 



TABLE 1 



Cement slurry 


A 


B 


Rheology (20°C) 






Plastic viscosity, cp 


64.5 


48 


Yield point, lb/1 00ft 3 


8.5 


3 


Rheology (88°C) 






Plastic viscosity, cp 


45 


37.5 


Yield point, lb/1 00ft 3 


6 


1.5 



As can.be seen from Table 1, the Theological properties of a cement slurry 
containing the slurry of amorphous silica and silica flour according to the 
invention does not deviate much from the same properties of the prior art 
slurry B and are well within the ranges accepted for oil well cement slurries. 



CLAIMS: 



1. Slurry containing water, amorphous silica particles having a particle 
5 si?e less than 1 pm and silica flour with a particle size between 2 - 200 pm, 

characterized in that the slurry contains a polysaccharide as a 
stabilizer. 

2. Slurry according to claim 1, characterized in that the 
polysaccharide is a cellulose derivate selected among xanthan, 

10 carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose , and 
mixtures of these compounds. 

3. Slurry according to claim 1 , characterized in that the slurry 
contains between 0.01 and 3 grams of polysaccharide pr. litre of slurry. 

15 4. Slurry according to claim 3, characterized in that the slurry 
contains between 0.05 and 1.5 grams of polysaccharide pr. litre of slurry. 

5. Slurry according to claim 1-4, characterized in that the 
slurry further contains one or more of dextrin, guar gum and locust bean gum. 

6. Method for the production of a slurry containing water, amorphous 
20 silica having a particle size below 1 pm, and silica flour with a particle size 

between 2 - 200 pm, characterized in that a polysaccharide is 
added to a sjurry of water and amorphous silica, whereafter the silica flour is 
mixed into the slurry of amorphous silica. 

7. Method according to claim 6, characterized in that the 
25 polysaccharide is preconditioned in a water containing medium. 

8. Method according to claim 7, characterized in that 
polysaccharide is preconditioned in a slurry of water and amorphous silica. 




9. Method according to claim 6, characterized in that the silica 
flour is mixed into the slurry of water and amorphous silica using a high shear 
energy mixer. 

10.. Method according to claim 6, characterized in that the 
5 polysaccharide is added to the slurry of amorphous silica and water in an 
amount necessary to provide a content of polysaccharide in the final slurry of 
0.01 to 3 grams pr. litre. 

11. Method according to claim 10, characterized in that the 
polysaccharide added to the slurry of amorphous silica and water in an 

10 amount necessary to provide a content of polysaccharide in the final slurry of 
0.1 and 1 ,5 grams pr litre. 

12. Method according to claim 1 -10, characterized in that the 
polysaccharide added is a cellulose derivate selected among xanthan, 
carboxymethylcellulose, hydroxymethylcellulose, hydroxyethylcellulose and 

15 mixtures of these compounds. 
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ABSTRACT 



The present invention relates to a slurry containing water, amorphous silica 
particles having a particle size less than 1 pm and silica flour with a particle 
size between 2 - 200 pm. In order to stabilize the slurry, the slurry contains a 
polysaccharide. 

The invention further relates to a method for the production of a slurry 
containing water, amorphous silica having a particle size below 1 pm, and 
silica flour with a particle size between 2 - 200 pm, where a polysaccharide is 
added to a slurry of water and amorphous silica, whereafter the silica flour is 
mixed into the slurry of amorphous silica. 



